Recently, nanostructures have opened new dimensions in industry, electronics, and pharmaceutical and biological therapeutics. The topological indices are numerical tendencies that often depict quantitative structural activity/property/toxicity relationships and correlate certain physico-chemical properties such as boiling point, stability, and strain energy, of respective nanomaterial. In this article, we established closed forms of various degree-based topological indices of semi-total line graph of 2D-lattice, nanotube and nanotorus of TUC 4 C 8 [r, s].
Introduction and Preliminaries
In this article, we will consider only the simple graphs G, that are without loops and multiple edges, with vertex set V (G) and edge set E(G). The degree d u of a vertex u is the number of edges that are incident to it and S u = ∑ v∈N u d v where N u = {v ∈ V (G)|uv ∈ E(G)}. N u is also known as the set of neighbor vertices of the vertex u or the neighborhood of u. The semi-total (line) graph T 1 (G) of G is the graph whose vertex set is V (G) E (G) where two vertices of T 1 (G) are adjacent if and only if (i) they are adjacent edges of G or (ii) one is a vertex of G and the other is an edge of G incident to that vertex (see also [19] ).
The idea of a topological index first appears in the work of H. Wiener in 1947, [27] , in which he was working on boiling points of paraffins. He called this index as path number, and later it was called as Wiener index. Since then, the theory of topological indices has begun to have great importance as the topological indices are the mathematical measures which correspond to the structure of any simple finite graph. They are invariant under the graph isomorphisms. The significance of topological indices is usually associated with quantitative structures property relationship (QSPR)/quantitative structure activity relationship (QSAR) [23] .
In the study of QSAR/QSPR, [3] , topological indices such as Shultz index, generalized Randic index, [14] , Zagreb index, general sum-connectivity index, atom-bond connectivity (ABC) index, [2, 4] , geometric-arithmetic (GA) index, [14] , and harmonic index, [15, 18, 22] , are exploited to estimate the bioactivity of chemical compounds. A topological index attaches a chemical structure with a numeric number. There are numerous applications of graph theory in this field of research called molecular or chemical graph theory, [28] .
Recently [25, 26] , D. Vukicevic revealed the set of 148 discrete Adriatic indices. They were analyzed on the testing sets provided by the International Academy of Mathematical Chemistry and it had been shown that they have good predictive properties in many cases. There was a vast research regarding various properties of these topological indices.
Muhammad Faisal Nadeem et. al., [17] , computed generalized Randic, general Zagreb, general sumconnectivity, ABC, GA, ABC 4 , and GA 5 indices of the line graphs of 2D-lattice, nanotube and nanotorus of TUC 4 C 8 [p, q] by using the concept of subdivision.
Sunil Hosamani [12] , worked on computing sanskruti index of certain nanostructures. Computed the expressions for the Sanskruti index of the line graph of subdivision graph of the 2D-lattice, nanotube and nanotorus of
Recently, C. K. Gupta and et. al., [7, 8] , worked on symmetric division deg index for bounds and operations are discussed in detail.
Symmetric division deg index is one of the discrete Adriatic indices, [25, 26] . It is a good predictor of total surface area for polychlorobiphenyls and is defined as
The fourth member of the class of ABC indices was introduced by Ghorbani and Hosseinzadeh in [5] :
The fifth member of geometric-arithmetic (GA 5 ) index was introduced by Graovac et. al. in [6] as
The aim of this paper is to compute the SDD index, fourth member of atom-bond connectivity (ABC 4 ) indices and fifth member of geometric-arithmetic (GA 5 In this section, we computed the general expressions for the SDD index of 2D-lattice, nanotube and nanotorus of TUC 4 C 8 [r, s] using semi-total (line) graph operator and the structure of the graph depicted in Figure 3 . Hence the edge partition on the degree sum of vertices of each vertex is obtained, as shown in Table 1 (b). We apply the topological indices to the edge partitions to get the required results.
Case (ii)
It can be observed that in G, |V | = (9r − 1) and |E| = 6(3r − s). Hence utilizing Table 1(a) and SDD index, we can obtain the expressions of SDD index of G. 
No of Edges Edges Partitioned 
Conclusions
In the field of chemical graph theory, the studies under the framework of semi-total (line) graph operator is a new direction in the field of structural chemistry. In this article, we computed the closed form of the 2D-lattice, nanotubes and nanotorus of some degree-based topological indices for these structures. These indices can help us to understand the physical features, chemical and biological activities of these structures such as the boiling point, the heat of formation, the fracture toughness, the strength, the conductivity, and the hardness. From this point of view, a topological index can be regarded as a score function that maps each molecular structure to a real number and is used as a descriptor of the molecule under testing. These results can also play a vital part in the study of the nanostructures in electronics and industry which can be used in the preparation of armor due to their strength.
